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Abstract 
Planning a sustainable development of our cities implies accounting for an adequate preservation of their cultural 
heritage. These preservation strategies cannot, however, be successful without the adequate integration of local know-
how practices. The main argument of this paper is that some artifacts such as domes or vaults have strongly 
contributed to the identity of some landscapes such as the Casbah of Algiers. Beyond their symbolic dimension, these 
elements have exploited local materials and traditional building techniques. These parameters could themselves 
constitute a part of our cultural intangible heritage. Analyzing these elements and the related know-how would not 
only help in the conservation and valorization of these historical artifacts but would also help towards the 
transmission of these practices and resources to the next generation. In this sense, the present article aims at 
enlightening the vernacular construction techniques of domes in the Casbah of Algiers. It summarises some of the 
findings of a doctorate research on the strengths and weaknesses of these traditional building techniques in terms of 
engineering principles and use of materials. This would help assessing how traditional techniques can best be used 
and adapted under contemporary conditions. 
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1. Introduction
In Algiers, the traditional cores are degenerating under increased pressure on their poor and decayed
infrastructure, since little input is made available to retrofit and upgrade these urban structures.  The very 
high occupation density is largely responsible for the deteriorating environmental conditions of these 
cores and the subsequent loss of their heritage values. 
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Indeed, the current attitudes of conservation are more concerned with “emergency” punctual 
consolidation interventions, than with long-term conservation strategies.  As a result, many monuments 
and historical buildings are “under repair” because they were threatening of collapse. Hence, the 
interventions are made without any comprehensive analysis of their historical substance,  nor in respect of 
the authentic construction protocols. Indeed, the Casbah of Algiers is listed as a UNESCO world heritage 
since 1992, but this status doesn’t seem to have been of any benefit to the city neither to its inhabitants.          
The present lay-out of the old Medina of Algiers goes back to the Ottoman era between the beginning 
of the 16th century and the beginning of the 19th century [1]. Located in a hilled relief, oriented North-
eastward to dominate the sea, the Casbah was enlarged and structured by the Ottomans. At the beginning 
of the 19th century, the Casbah of Algiers, representing a real urban and social entity, had reached its 
culminant point under the Ottoman era.  
The domes, culminant elements of the Casbah cityscape, were introduced during this prosperous era. 
They constitute, today, the main roofs of mosques and other related religious annexes, the hammams 
(baths) and even some houses of the Casbah.  
2. The domes, as culminant features of the Casbah of Algiers 
The dome has characterized buildings throughout architectural history.  From the architectural point of 
view, the dome is simply a semi-spherical shell structural element; yet in practice, the dome has taken on 
a defining role in the organization of interior and exterior space in the built environment and developed a 
high level of specialization by types.  Although domes were largely used by different civilizations, in 
different regions of the world, they are today associated with Islamic civilization. In effect, as the dome 
and the minaret became symbols of Islam, Islamic architecture developed a wide range of variations both 
in shape and in structural and functional use. Examples of variations are the single dome-on-squinch of 
central Asian tombs, the multiple rows of small domes over the parallel bays of Indian mosques, domes 
enhancing the mihrab bay, and double shell domes with or without drums in the great mausoleums of the 
Selfugs, Timurids and Mamluks [2]. 
In the Casbah of Algiers, domes on octagonal bases (a cupola with eight sides) seem to be the most 
commonly used type. It is an adaptation of Ottoman domes and more specifically of Sinan’s models [3] to 
the Algerian context. Figure .1 shows a geometrical composition of this type of domes. 
 
                                                  
 Fig. 1: Transposition of the ottoman model (Rustum Pacha mosque, Turkeyl) to the Casbah (Ali Bitchnin mosque, Algiers). (a) 
First picture: Rustum Pacha mosque, Turkey; (b) second picture: Ali Bitchnin mosque, Algiers 
3. Domes as paraseismic roofing devices 
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Far from representing a meaningless architectonic and constructive system, the domes of the Casbah of 
Algiers are the result of finely thought conception, scrupulously implemented in practice, taking into 
consideration the means available at the time of their construction in terms of natural building materials, 
building techniques and workmanship [4].  
This architectonic and constructive system is that of a simple architecture where each component has 
its full signification and thus a role to fulfil, free from any superfluous elements. After each destructive 
event, a repair work is undertaken with the building materials and means available at the period of the 
event. The visible stratifications represent the different interventions in the Casbah with the means and 
know-how existing at the time of interventions.  
The earthquake of 1716 was an impulse for a local paraseismic construction technology to emerge 
under the Ottomans. This paraseismic construction technology consisted of using longitudinal ties in 
wood within the masonry walls and an arching structural system which transmits horizontal seismic loads 
to the wooden floors. Rotational movements at the feet of the arches were permitted through the use of 
round shaped wood pieces.  
This type of technology, present today in many traditional buildings [5], proved to be quite efficient 
throughout the years. Indeed, despite the successive earthquakes that have struck Algiers region, most of 
the domes remain standing while more recent contemporary structures have collapsed. The few domes 
that collapsed were in urgent need of rehabilitation and maintenance.  
 
                                             
Fig. 2: (a) First picture: Rotational movement at the feet of the arches allowed for by the round wooden elements; (b) second picture: 
structural system, Ali Bitchnin mosque, Casbah of Algiers. 
Added to their paraseismic attributes, domes naturally have greater thermal efficiency. Moreover, the 
dome’s aerodynamic shape, allows it to withstand strong winds without significant damage as the 
blowing forces are never fully perpendicular to the dome shaped external surfaces. 
This brief overview of domes characteristics shows that these latter are not only aesthetical or formal 
devices but intelligently thought and implemented structural shapes which need to be perpetuated to the 
coming generations. 
4. Conclusion 
The Casbah of Algiers with its historical artifacts is a transcription of centuries of human civilizations. 
It represents a valuable built heritage resulting from a scrupulous use of local materials, means, traditional 
techniques and know-how.  
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The valorization and transmission of these vernacular practices to the next generations would not only 
help in safeguarding a collective memory, needed in the construction of an authentic sustainable built 
environment, but would also contribute to developing design devices adapted to the contemporary needs 
but based on old traditional building techniques. 
Finally, the analysis of dome’s characteristics and construction techniques would at least help training 
young professionals on conservation of domical structures in the Casbah, contributing in a modest manner 
to the safeguard of craftsmanship and therefore sustaining the intangible cultural heritage.  
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